Silibinin protects rat pancreatic β-cell through up-regulation of estrogen receptors' signaling against amylin- or Aβ1-42 -induced reactive oxygen species/reactive nitrogen species generation.
Amylin and amyloid-β (Aβ) were found to induce reactive oxygen species (ROS) and reactive nitrogen species (RNS) in rat pancreatic β-cell line, INS-1 cells, leading to cell death. In this study, we report on reciprocal relationship between the expression of estrogen receptors (ERs) α and β (ERα and ERβ) and generation of ROS/RNS in amylin/Aβ1-42 -treated INS-1 cells. That is, pharmacological activation of ERs in INS-1 cells significantly decreases ROS/RNS generation, but blockage of ERs increases ROS/RNS generation. Silibinin is a natural polyphenolic flavonoid isolated from milk thistle with phytoestrogen activities, also known as silybin. Treatment with silibinin down-regulated ROS/RNS production induced by treatment with amylin/Aβ1-42 in the cells. Silencing ERs expression with siRNAs targeting ERs showed that the protective effect of silibinin was markedly weakened, indicating that silibinin protection is largely attributed to activation of ERs' signaling. The binding of silibinin to ERs implies that the protective effect of silibinin on amylin/Aβ1-42 -treated INS-1 cells owes to down-regulation of ROS/RNS through the activation of ERs phosphorylation. Amylin and Aβ1-42 cotreatment enhanced furthermore ROS/RNS generation and cytotoxicity through further down-regulation of ERs phosphorylation, and this was reversed by silibinin. Silibinin also protects INS-1 cells from amylin and Aβ1-42 cotreatment. These results indicate that protective effect of silibinin is mediated by enhancement of ERs phosphorylation that depresses ROS/RNS generation in amylin/Aβ1-42 -treated INS-1 cells.